
FINAIJ REPORT

FIEIJD RECONNAISSANCE AND
ITETI.,AND ASSESS!'IENT OI' THE

LEEDS SILVER SITE
LEEDS, UTAH

JULY 1992

PREPARED BY:

Mark D. gprenger, Ph.D.
Environmental Response Team

AND

Riobard Henry
ERT/REAC

Environnental. Response Branch
Emergency Response Division

office of Emergency & Remedtial Response



TABLE OF CONTENTS

LTST OF FTGURES

1.0 INTRODUCTION

1.1 Site Background
L.2 Objectives
1.3 Regulatory Frame!'rork

2.0 UETHODOLOGY

3.0 RBSULTS AND DISCUSSTON

4.0 coNcLUsIoNs

5.0 RECOMMENDATTONS

REFERENCES

APPENDIX

A SITE PHOTOS



FIGI'RE

1

2

3

LTST OF FTGURES

TITLE

Leeds Silver Site, Leeds, Utah

Site Map, teeds Silver Site, Leeds, Utah

SoiI Survey, Leeds Silver Site, Leeds, Utah



1.0 INTRODUCTION

1.1 Sit,e Background

The Leeds Silver Site is located approxinately one nile
northnest of Leeds, Washington county, Utah, in the
Silver Reef Mining District (Figure 1). The site is an
inoperative ore processing facility which utilized an
acid heap leach process for the extraction of copper and
silver. A few rural residences are located to the east
and south of the site and plans have been made for a
residential development one-half rnile south of the site,
Linited sampling has been conducted at the site by the
Utah Departnent of Environmental Quality (DEQ) Division
of Envirorunental Response and aenediali6n in 1991.(l)
This was conducted as part of a screening investigation
to gather data for the purpose of scoring the site under
the Hazard Ranking Systen. Results indicate that an ore
stockpile in the northern portion of the site contains
elevated concentrations of metals, most notably, mercury
at 93.7 ni).ligrams per kilogram (mg/kS). Copper (2080
nS/kS), seleniurn (16.8 nS/kS), silver (61 urg/kg), and
vanadium (263 mS/kg) were also present in elevated
concentrations. The two ponds associated with the acid
leach process contain elevated concentrations of netals
and are highly acidic. Cadrniun (0.281 milligrans per
liter [mg/f]), copper (S83 ng/I) , selenium (0.81 n9/1),
silver (14.1 mg/I) , and zinc (205 nS/l) were detected in
the solution collected frorn the ponds, and the pH was
2.6 units.

L.2 Objectives

The objective of the field reconnaissance was to conduct
an abbreviated wetland determination and to identify
potential ecological concerns related to the site. The
purpose of this report is to describe the wetlands and
other ecological receptors observed during the field
reconnaissance.

1.3 Regulatory Frarnework

At the Federal leveL, four agencies are involved with
freshwater wetlands identification and delineation,
including the United States (U.S. ) Arny Corps of
Engineers (Corps), the U.S. Environmental Protection
Agency (EPA), the U.S. Fish and Wildlife Service (FWS),
and the U.S. Soil Conservation Service (SCS).

In the state of Utah, jurisdictional determinations of
freshwater wetlands regulated under Section 404 of the
Clean Water Act of 1975 are rnade by the Corps and the



EPA. Under authority of the U.S. Fish and Wildlife
Coordination Act, the FWS review applications for thepernits and provide comrnents to the Corps on the
environnental finpacts of proposed nork.

In response to concerns that the Federal government
establish a unified approach to the identification and
delineation of wetlands, the EPA, the Corps, the FWS,
and the SCS reached agreernent on the technical criteria
for identifying and delineating wetlands and agreed to
Inerge existing nethods into a single unified approach.
On January 10, 1989 a single manual was adopted as the
recomrnended methodology for identifying and delineating
wetlands.(" However, use of the 1989 nanual resulted in
the reguJ.ation of areas not previously considered to be
wetlands; particularly areas where construction
activities have, unintentionally, created conditions
which neet the nanualrs criteria for a wetland.
Corunents are currently under review for nodification of
the wetland delineation nanual and it is anticipated
that changes wilL be made to existing procedures.

2.O I,TETHODOLOGY

To gain a better understanding of site conditions, the
following resources were consulted prior to the field
reconnaissance: U.S. Geological survey topographic naps
(Signal Peak, Pintura, Harrisburg Junction, and Hurricane
quadrangles), the SCS Soil survey of washington county Area(s),
and site maps and data obtained-from the ULah DEe.(l)-

The field tearo consisted of Mark Sprenger Environmental
Protection Agency (EPA), Environmental Response Tean Work
Assignnent Manager (ERT/WAU), Pete Stevenson, EPA On Scene
Coordinator (OSC), Wayne Thomas, Utah DEQ District Engineer,
Jasen Knowlton, Utah DEQ, Division of Environrnental Response,
and Richard Henry, Response Engineering Analytical Contract
(REAC) Task Leader. The field team arrived on-site at
approxirnately 1015 hours on May 6, L992. The OSC conducted a
briefing detailing site history and investigative resul.ts and
a site orientation hiqhlighting the location of specific
activities. This was followed by a site reconnaissance during
which various site and natural features were exarnined and
photodocurnented. fn particular, potential contaminant
rnigration pathways and ecological receptors were evaluated.
The field team departed the site at approxinately 13OO hours.

Wetlands were identified using the three pararneter approach of
the 1989 Federal Interagency Manual for Identifying and
Delineating Jurisdictionll -wetlands.(2) This -approach
identifies wetlands based on the presence of the following
criteria: (1) a periodic predoninance of hydrophytic
vegetation, (2) a substrate of predorninantly undrained hydric
soil and (3) a substrate saturated or inundated during part of



3.0

the growinlt season (i.e., the appropriate wetland hydrologlr).
A qualitative assessment was rnade of vegetative cornmunities Uy
noting the distribution and extent of doninant plant species
by direct observation. Soil was sampled to deterrnine the
extent of saturation and flooding that nay potentially result
in hydric conditions. SoiI profiles obtained by tube auger
were investigated visually for color, organic content, general
texture, nottling or streaking, and evidence of past
disturbance. Given the highly disturbed and potentially
contaminated nature of on-site soils, soil sanpliag was relied
upon to a lesser extent than typical. A Munsell(5) color chart
was used to gualify and record soil color. In general, low
chroma (a dark or grayish color) along with the presence of
nottling, is often a strong indicator of the reducing
conditions present in saturated soils. The presence of
hydrologic indicators including topographic and surface water
features, soil saturation and evidence of past inundation or
surface flow, tree buttressing, watermarks, darkened leaves,
sedinent deposition and,/or driftlines were noted.

RESULTS AND DTSCUSSTON

The site is located in a narrow, steep walled valtey forned by
Buckeye Reef to the southwest and White Reef to the northwest
(Figure e). Surface elevations range from approxirnately 3,G40
feet at the northern extent of the site to approxinately 3,520
feet at the southern extent. The nain feature of the site is
a centrally located pile of crushed ore underlain by an
asphalt pad (Photo 1, background). This pad is oval in shape
nith a north-south orientation and slopes downward to thesouth. The asphalt pad covers an area of approxiurately 3.8
acres and, in conjunction with the ore, j.s referred to as a
heap leach pad.(l) The leach pad is flanked to the south by a
snall collection pond, also referred to as the rrpregnant
pondrr, or ttacidic water collection pondrr , (Photo L,
foreground) and south of this is an overflow pond, also
referred to as rroverflow reservoirrr or rrasphalt lined overflow
pondr', (Photo 2). The overflow pond is situated slightly
downgradient of the coll-ect,ion pond and presumably designed to
intercept and contain excess solution should the capacity of
the collection pond be exceeded. Collectively, the ponds
cover an area of approxirnately 0.9 acres and are also
underlain by aspha).t. A network of perforated polyvinyl
chloride pipe traverse the surface of the ore pite and are
used to distribute an acidic solution across the surface of
the pi1e. As the acid solution percolates through the pile,
it leaches metals frorn ore it cones in contact with. The
metal bearing solution flows downsl-ope along the pad and
ultinately drains into the collection pond. The solution is
punped fron the pond and silver, as well as other rnetals are
recovered. At the tine of the investigation, both ponds werepartially full. The solution in the collection pond was clear
but slightly green in color and the perimeter of the pond was
ringed by a bright yelJ.ow precipitate (Photo 3). The solution



in the overflow pond was sinitar in appearance to that in thecollection pond, however a yellow precipitate lras not
observed.

North of the leach pad is a 1.3 acre ore stockpile and south
of this stockpile, about half the distance to the leach pad,
are several electrical transforners. An ore nill area
covering 0.5 acres is present in the southwest corner of thesite (Photo 4'). Several electrical transformers are also
presenL in the mill area. A warehouse and test area, also
associated with on-site operations, are located approxirnately
1,000 feet northwest of the processing area. This warehouse
also contains several. transformers.

South of the overfLow pond, the vall,ey becomes increasingly
constricted between White and Buckeye Reefs. At the south end
of the valley, the natural drainage is blocked by a dirt road,
rubble associated with the California Mine, and an earthen
levee (Photo 5). It appears that these features nay contain
rnost of the surface drainage from the site. Further, this
configuration creates a basin that is referred to in-site
docunentation as a ttsecondary surface water impoundrnentr, therrunlined secondary impoundmentrr, or |tstorage pondsrt that would
contain runoff frbm ine site should the p-on<is overflow.(t) A
canal flows along Buckeye Reef and drains into the basin
irnnediately south of the overflow pond (Ptroto 6). Within the
basin, the canal is well defined and is approxinately 18
inches in width and has a maxirnun depth of approxirnately eight
inches (Photo 7). In the northern portion of tne basin, the
channeL flows along the western levee and is situated somewhat
higher in elevation than the basin fLoor. At the southern endof the basin, the canal drains into a partially filled nineshaft. South of the valley, the surface water flow drains
into a pond utilized for irrigation supply and livestock
watering (Photo 8). Depressional areas within the basin
contained standing water and the soils were saturated at the
surface (Photo 9). This appears to result from subsurface
lateral seepage fron the canal, as well as periodic overflow
of the canal during storm events.

The site itseLf consists of a narrorir valley surrounded bysteep hillsides and, as a result, contains various
nicroclinates and microconditions that support differentvegetative conrnunities. Abiotic factors influencing
vegetative conrnunity conposition include slope angle andorientation, soil type and fertiJ.ity, and aeptn to
groundwater. Together, these factors influence the availablesoil moisture, nutrients, and air ternperature, which in turndictate the resulting plant corununity cornposition. The
vegetation present at any one spot depends largely on the
position in the environrnental continuum as graded fron the dry
upper valley floor and Reef walls to the rnoist lower valleyfloor. Along the Reef walls and upper valley floor, saltbush(Atriplex canescens) , rabbitbush (Chrysothamnus sp. ) ,



brittlebush {EnSe.Lja sp. ), scar}et urallow (Sphaeraleca
qoccilga) , nilk vetch (Astraqalus sp. ) , antdfope Urusn(lurFhia tridenta), creosotebush (faiiea tridentata),
blackbush (Cqleoqyne ramosissirna), Mormon tea tepnedra str.i,
sage (Anbrosia sp. ) and cactus (Opuntia sp. and FerocaLtirssp.) were conmon (Photo 1O). These spqcies are typical deser€plants adapted to an arid environnenl(s). At the-6pposite endof the continuurn, a wetland vegetative community-is present
(Photos 11 and 12). This conrnunity is doninated by-rushes
(Juncus spp. ) and sedges (Carex spp. ) with fewer nunbers offrenont cottonwood (Populus frenontii), willow (Salix niger
cf . ) , ?arnarix (Tamarix sp. ) , and cattail (Tvphi ;p. ) $rerepresent as well.
The site has been napped by .!he Scs as part of the rock
outcrop-rock land association.(t) This association is present
on -gently sloping to very steep desert basins and on uplands
and consists of bare bedrock, and very shallow soili overbedrock. The rock outcrop-rock land association is typically
found at elevations ranging from 2,600 feet to Z,OOO feet.
The Leeds Silver. Site is napped as the rock outcrop unit(Figure 3). This rnapping unit consists of bare bedrock
exposures cornprised of nostly sandst,one, Iinestone,
conglomerate, or basalt. Field investigation confirmed thepresence of rock outcrop throughout most of the site.
However, the soil in the wetland basin south of the collection
and overfLow ponds are not consistent with the description of
the napping unit. Within the basin the soils consist of a 6to 14 inch layer of yellowish red to reddish brown fine sandyclay loarn over dark gray sandy clay loarn. A hardpan i;present at 18 to 24 inches below the soil and consists of a
reddish brown prisnatic material. This relatively impervious
layer could account for the saturated soil conditions observed
throughout the basin.

The rnapping performed by the SCS is based on aerial
photograptry at a scale of 1:ZO,OOO which prohibits theidentification of srna11 nontypical inclusions located within
larger napping units. Although the soil observed in the basin
nay represent an inclusion of an associated soil type, field
observations suggests that this mat,erial riras forrned underdifferent conditions and/or derived from a different parentnateria1. The area north of the site is rnapped as Veyo-
Curhollow soi1s. The Veyo soils consist of brown cobbly sanay
Ioam. underlain by brown cobbly clay loam, yellowish-ied and
reddish-brorirn very cobbly clay and brown very cobbly sandyclay loarn. The Curhollow soils consist, of brown gravelly fine
sandy loarn overlaying light-brown gravelly loam and verygravelly fine sandy loam. The erosion hazard of this cornplelis moderate and the slopes rangte frorn 3 to 10 percent. The
canal that drains Leeds creek flows through the veyo-curhorrow
rnapping unit and soil eroded frorn adjacent areas are J.ikely to



enter this watercourse. Subseguent downstrean transport and
deposition in the wettand basin may account for the
characteristics of the surface soil observed.

In the southern portion of the site, hydrology has been
substantially influenced by past activity. Surface water,
diverted fron Leeds Creek, flows into a constricted portion of
the valley where drainage has been blocked by historic site
activities. Subsurface seepage and overflow fron the canal,
as well as the presence of an inpervious hardpan layer have
resulted in a high degree of soiL saturation within the basin.
With the exception of the collection and overflow ponds, the
canal is the dominant hydrologic feature on the site, and
forms the central core of a wetland plant corununity that has
developed vithin the basin. This area presently supports a
significant anount of obligate and facultative wetland
hydrophytic species; although appearing quite natural in its
present state, this vegetative community nay very welI exist
as a result of the altered drainage and hydrology. In
contrast, vegetation occurring throughout the rest of the site
and in the vicinity of the site is typical of arid regions.
The rnapping perforrned by the SCS rdas based on aerial
photography at a scale of 1!20,000. This prohibits the
napping of snaIl inclusions located within larger nonhydric
napping units. Although recognized as a wet spot on the soil
rdp, the area has been mapped within a larger upland unit.
Nevertheless, the soil examined was saturated to the surface
and, due to the presence of the fragipan and the diverted
water, is likely to rernain saturated for greater than one week
during the growing season.

The highly disturbed nature of soils on site, particularly in
the southern basin, provided sufficient justification to rely
on vegetation and hydrological characteristics to a greater
extent than soils in naking this wetland deternination.
However, the presence of significant hydrologic indicators and
facultative wetland species was sufficient evidence to
classify the basin south of the collection and overflow ponds
as wetlands using the 1989 Federal interagency nethodology.
The approximate extent of the Leeds Silver Site that possess
the three criteria necessary to rneet this regulatory
definition of a wetland are mapped on Figure 2.

The concentration of rnost rnetals detected in water and
sedinent collected fron the ponds and wetland basin uere
substantially greater than the upstream reference. Inparticular, aluninum (25,2OO mS/kS), arsenic (13.6 ng/kg), and
copper (L680 mS/kS) were nore than an order of nagnitudegreater in wetland sedinent than in reference sedinent.
Further, the concentration of antimony (O.156 mg/1), aluninum(9.5 ng/1), cadmiurn (0.821 rng/1), chromium (0.082 m9/L),
copper (883 mS/1), iron (L2 m9/1), manganese (155 n9/1),
mercury (0.005 rng/I), nickel (1.O5 nS/1), seleniun (0.81
mS/l), and zinc (205 ng/l) in the collection and overflow



ponds were in excess of water quality criteria or
concentrations that typicarry result in biologlcal inpairnent.
As suggested by the sedinent concentrations, it is likely thatthese ponds have discharged their contents to the wetlandbasin during the operational or storn induced trigh flow
events.

The site is located in the northeast portion of the Mojavedesert and the vast rnajority of site and adjacent areJ istypical of that ecotype. In contrast, the wetland represents
unigue habitat that potentially suppries critical - habitat
elernents that are rirnited in areas adjacent to the site. rnparticular, open water appears to be r-eadily available in the
wetLand whereas the surrounding area is relatively arid withlow water availability. Itoreover, evidence bf habitatutilization including sittings of several species, finches,warblers, raptors, deer and snrall nammal signs, and a toad
were observed. Hence, organisns are potentially exposed tosite contaminants.

A deterrnination of potential ecological risk invorves an
appraisar of the site setting, contarninants and contarninant
behavJ-or, and probable receptors and potential effects.Although a forrnal collection of datl to conduct an
environrnentar risk evaluation was not conductedr. a gualitative
evaluation can be made frorn the existing data. sased upon theobservations nade during this site evaluation, the-re are
cornplete and potentialty inportant exposure pathways to
environnental receptors. Additionally, blsed upon previously
corrected data there are contarninants presen€ ac tne sitewhlch.potentially could result in an unacceptabre exposure toexisting environmental receptors.

4.0 CONCLUSIONS

1) An emergent wetland was identified on the Leeds SilverSite. This wetland is unique to the surrounding ecotype
and appears to be utilized by wildIife.

2l As a result of stream diversion (frorn Leeds Creek) andflow restriction in the southern portion of the site,the wetLand appears to be wholly or partially nan
induced.

3) Given the elevated concentrations of sorne elements in
sedinent, and water collected fron the wetland basin, thecollection pond, and the overflow pond, as well as the
high probability of utilization of the site by endemicbiota, the site potentially represents a substantial.
ecological risk.



5. O RECOMI.TENDATIONS

ff any actions are to be taken at the Leeds Site a formal
wetland delineation should be conducted. Additionally, a
functionar assessnent of the existing wetrands wouLd be ne-eded.
if the wetlands are to be disturbed.-

Since it appears that contarninants have historically been
transported into the wetLands and that the potential for
additional release of potentially hazardoui levels of
contaminants existsp as well as the uncertainty associated
with future site stabilization, it wouLd be prudent to further
characterize the potential for environmental threat, so that
the need for irnmediate action can be properly evaluated.
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